Identification and validation of a gene involved in anchorage-independent cell growth control using a library of randomized hairpin ribozymes.
We have developed a library of hairpin ribozyme genes that can be delivered and expressed in mammalian cells with the purpose of identifying genes involved in a specific phenotype. By applying the appropriate phenotypic selection criteria in tissue culture, we can enrich for ribozymes that knock down expression of an unknown gene or genes in a particular pathway. Once specific ribozymes are selected, their target binding sequence is used to identify and clone the target gene. We have applied this technology to identify a putative tumor suppressor gene that has been activated in HF cells, a nontransformed revertant of HeLa cells. Using soft agar growth as the selection criteria for gain of transformation, we have isolated ribozymes capable of triggering anchorage-independent growth. Isolation of one of these ribozymes, Rz 568, led to the identification and cloning of the human homologue of the Drosophila gene ppan, a gene involved in DNA replication, cell proliferation, and larval development. This novel human gene, PPAN, was verified as the biologically relevant target of Rz 568 by creating five additional "target validation" ribozymes directed against additional sites in the PPAN mRNA. Rz 568 and all of the target validation ribozymes reduced the level of PPAN mRNA in cells and promoted anchorage-independent growth. Exogenous expression of PPAN in HeLa and A549 tumor cells reduced their ability to grow in soft agar, underscoring its role in regulating anchorage-dependent growth. This study describes a novel method for gene discovery where the intracellular application of hairpin ribozyme libraries was used to identify a novel gene based solely on a phenotype.